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𝑃(𝑦|𝑥) = 12𝜋𝜎!!  𝑒𝑥𝑝 (𝑦 − 𝑓 𝑥 )!2𝜎!! 	
where	𝜎! = 𝜎!(𝑥).	
Given	the	PDFs	𝑃 𝑦|𝑥 	and	𝑃 𝑥 ,	the	observationally	constrained	PDF	for	y	is:	
𝑃(𝑦) 𝑃 𝑦|𝑥 𝑃 𝑥 𝑑𝑥!!! 	
Additional	potential	prior	PDFs	that	weigh	models	based	on	their	respective	model	family,	ocean	
biogeochemistry	scheme,	or	based	on	their	relationship	to	observational	PDFs	are	given	in	the	
supplementary	material.	All	observationally	constrained	PDFs	substantially	reduce	the	uncertainty	in	
projections	of	the	long-term	sensitivity	of	NPP	relative	to	all	potential	prior	PDFs	(Fig.	S7).	As	the	long-
term	global	primary	production	declines	across	the	CMIP5	ensemble	are	driven	by	declines	in	the	
tropics4,25,	the	same	approach	can	be	utilised	to	constrain	long-term	projections	of	global	NPP	decline	
(Fig.	S8).	
Data	availability	
The	data	that	support	the	findings	of	this	paper	are	available	from	the	author	on	request.	All	ESM	model	
output	is	available	via	the	Earth	System	Grid	Federation	(ESGF).	
	
	
	
	
	
	
